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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the Initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to 3/5/2007 . 

2. S The allowed claim(s) is/are t-2f and 35-37 . 

3. 13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. 13 Copies of the certified copies of the priority documents have been received In this national stage application from the 
International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying Indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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1 . S Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 
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Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 
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REASONS FOR ALLOWANCE 



In response to applicant's amendment after non-final rejection received 3/5/2007, 

claims 1-6 and 15 have been amended and claims 35-37 added. As pointed out by 

applicant In the arguments received 3/5/2007, support for the amendment can be found 

by "[rjeferring to Fig. 1 of the current application, the interior cladding can be, for 

example, 'a surface 5 made of a variety of different materials.' See also. Detailed 

Description of Preferred Embodiments, 1 1 .8-1 3." Examiner found the amendment was 

sufficient to overcome the Edelman reference as applied in the previous Office action 

mailed 12/5/2006 and agrees with Applicant's argument that: 

"Edelman fails to anticipate claim 4 at least because 1) it does not disclose an interior cladding, 
and 2) it does not disclose an outer containing member that is displaced in response to a light- 
absorbing and expanding material that is located within the outer containing member." 

In summary, claims 1-21 and 35-37 are pending. Claims 7-21 were previously allowed. 

Claims 1-6 and 35-37 are herein allowed, thereby all present claims 1-21 and 35-37 are 

allowed. 

The following is an examiner's statement of reasons for allowance: 
Re independent claims 1-6 and 37, applicant claims an optical actuator assembly 
(e.g. figure 1) 




AL 



Fig.l 
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comprising: a solid light-absorbing and expanding member (6) having a core (internal 
volume 3) being surrounded by an internal partially absorbing and partially reflecting 
interior cladding (inner surface 5, see paragraph [0034.0035] of applicant's patent 
application publication 2006/0088268 for teaching of a coating, or cladding, at the inner 
surface), said core (3) and said cladding (5) forming an interior volume (3,5); 

[0034] Relerring now lo KIG. ;1 , there h shown an optical 
fiher 2 leading a light beam 8 inio a linear optical actuator 
6, having a hollow, partially absorbing and partially reflect- 
ing internal volume 3 where the light beam H is absorbed 
when it impinges multiple limes on the walls. As a result of 
the ligjit absorbed by the linear actuator 6, heat is generated 
in the solid part of the actuator 6 and its length changes from 
its original length 1... adding an additional Iciigtli 10, to llic 
new length r.+AT.. The optical fiber 2 and tlic actuator 6 arc 
mounted on a base 4 that nuiy serve as a reference point for 
mens\iremenis. Vhc partially absorbing and partially reflect- 
ing internal volume may have a surface 5 made of a variety 
of different materials. For example, the inner surface 5 of the 
internal volume may be exposed uluminum or silicon having 
absorption values of a few percent (for example, up to about 
seven or eight percent), 'flic inner surface 5 may be coated 
with an absorbing coating having a high absorption (for 
example, an absorption of up to about 50%). 

[0035] Jn some embodiments, the use of a low-absorption 
materizil at the inner surface 5 is advantageous to cause 
absorption along the length of the linear actuator 6. For 
example., an actuation leiigth AL of about 2.5 micrometers 
can be achieved using an aluminum actuator 6 having a 
length L of about I nun and heated by absorbed liglu to 
about I0(>** C. above the envimnmental temperalure. Owl- 
ing down after heating is accn.>mplished by heat trajisfer to 
the base 4 and to the environment. 



and a waveguide (optic fiber 2) for directing optical energy (light beam 8) into said 
interior volume (3,5), said light-absorbing and expanding member (6) expanding in 
response to light (8) impinging thereon and thereby resulting in displacement (AL) of 
said solid light-absorbing and expanding member (6) to a displacement distance. 



Application/Control Number: 10/528,608 Page 4 

Art Unit: 2874 

Furthermore, applicant suggests absorbing fill material in paragraph [0040]. 

[0040] Some einbodimeius ol iictuaiors use an absorbing material conlainmem areas. For example, the bodies of 

fill malcnal in a lighi-absortiing volume, r.iqmds or soil aauators 6, 7. and 1.1— shown respectively in FIGS. I, 2, 

solids such as polymers may be employed lor this purpose. and 3o— may be consiructod of metals, semiconductor raale- 

Bccausc s<^mc liquids and polymers have large coefficients rfals, glass, or silica tor the containment of liquids and 

ol iheniial expansion lai^er actuation distances may be polymers. Pilling techniques, in-situ poJyincrizalion tcch- 

achievcd by placing the materials into the Ught-absorbing nj^^es. and high-pressut«: sealing techniques may be 

v, unies. Such liquids a«d polymers may be encapsulated ^ , to insert and contain liquid and polymeric mate- 

within mctalUc, semiconductor maienal, glass, or sihca rfals in light-absoiption cavities. 

The closest prior art Ito et a! (JP 05-180148), which teaches a waveguide (2), a 
solid light-absorbing and expanding member (32) having a core (4), and a light- 
absorbing and expanding material (fluid— see English-language abstract), fails to teach 
a partially absorbing and partially reflecting interior cladding, as claimed and disclosed 
by applicant and discussed above. 

Re claims 7-21 and 35-36, they are allowable over the prior art of record. The 
plural parallel cavity arrangements set forth in these claims are neither discussed nor 
suggested by Edelman or any other prior art of record. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quyen P. Leung whose telephone number is (571) 272- 
8188. The examiner can nonnally be reached on normally M-F, 6:15 am - 2:45 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Quyen Keung ^ 
Primary Patent Examiner 
Group Art Unit 2874 
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